
7 A-AIII 5 4 
SOVIET SUBMARINES 

AS CARRIERS 
OF MISSILE 

SYSTEMS (SSGN) 
/

(U) NAVAL INTELLIGENCE SUPPORT CENTER WASHINOTON DC

U N I. TRANSLATION DIV S BREYER 13 OCT 83 NISC-TRANS-782
UNCLASSIFIED F/ 3/0. NL

HE-El



1111110 z 2.0
1111 L 1.8

IIIIL2 -6I~NTION 1. 1 111" IIII 

MICROCOPY RESOLUTION TEST CHART

NA- iA --A i I II IiNi i ii iii



UNCLASSIFIED

NAVAL INTELLIGENCE SUPPORT CENTER

TRANSLATION DIVISION NISC-62
4301 Sultlond Road
Washington, D.C.

TRANSLATION

TITLE: SOVIET SUBMARINES AS CARRIERS OF
MISSILE SYSTEMS (SSGN)

AUTHOR: SIEGFRIED BREYER

TRANSLATED BY; 9213

SOURCE: MARINE RUNDSCHAU, SEPT. 1983/9,
PP. 413-425. GERMAN

Acceasion For

-TIS 'GRA&.
DTIC TAB DTIC
Unnnounced E LECTEJustfieation _

" 'rc r- - -'- ' 3 OEC 8 IM8

>- _D-s Di g~ n o./;
* Dlstribut~on/(,($S E 8

C. Availabilty Codes D
'Avail and/or

Dist Special1

INISC TRANSLATION NO. 7182

LA. DATE 13 OCTOBER 1983

~UNCLAMPIM

IDsTRIMaMON STATEMENT A

Approved fat public release4
Distribution Unlimited 83 12 08 034



Soviet SLb!Iarines As Carriers of Missile Systems (SSGN)

[Brever, Siegfried; Marine-Rundschau, Sept. 1983/9, N 20113E, /413
pp. 413 - 425, Bernard & Graefe Verlag GmbH & Co. Kg Koblenz:
German)

Ou2r re.'uZar coZabcrator for the Sc':iet anU Wraaw Pact r.'eo
descrLEs thi deveZopmen: of the Soviet -ssiZe subiari'nc fr:-

::.1w..... S CYLIN. teet rlZatcr. to t o e currert 0ZA
_n i h-.s artic'e

The documentation of the largest SSGN*'in the world makes it
appropriate to attempt to analyze a development, which was initiatt*

*The size of this type of warships suggests that the standard tern
"submarine" be discarded and that instead the term "submarine ship"
be used. This problem of terminology does not apply in English,
because the term "submarine" is specific.

a quarter of a century ago and which could from modest beginnings gr.'

into one of the most potent naval weapon systems. The issue is th,
Soviet guided missile submarines, whose development has reachEd a nv
climax with the OSCAR Class, which has Just become operational*.

* The first photo of an OSCAR Class SSGN was published in the latt:

Pentagon Paper "Soviet Military Power", Second Edition, March 19 3.

Frequently the Soviet cruise missile attack submarines are assicnzd
exclusively an anti-ship role. Currently this is indeed the case, but
this was not always so. Apparently it appears even today to be r
unknown that this tactical anti-ship role was actually preceded b: thc

concept of an early strategic nuclear weapon system. A look at th-e
post-war years makes it apparent how the East-West power confron:aien
was at that time:
Z) On the one side the Western Allies, certainly with largely dez.o'Iiz_

land forces but still with strong naval forces (at that time the
strongest naval forces in the world), and in particular the West (USA)
had the monopoly of the atomic bomb, which at that time was imagined
to be capable of preventing any further war (which of course contain . t,-
germs of the own politics of hege-mny).
0 On the other sid, there was the Soviet Union, whose Red Army," st "ir had
its war-time strength and occupied the greater part of the Eurasian la:--

mass - from the shores of the Pacific to the Elbe, but the Soviet Nav,,
which had been very decimated in WWII was overshadowed by the arm-, a:-
the navy was accorded only a minor role in the victory over the en-:,ts
of the Soviet Union; however, the major handicap of the Soviet Na'v:
was tnat it had no arsenal of atomic weapons, because the Soviets had
not yet develop, d the production techniques.

The expansion of the Soviet sphere of power and influence wLhiL,
began after WWII brought the West progressively more into conflict witil
the Soviet Union, which did not want any accommodation, and indeed dd
everything it could to keep the conflict smoldering. From today's
perspective it is progressively more apparent why the Soviet Union
did not have to subscribe to such an accommodation: In August 19 : the
Soviets detonated their first atomic bomb (their first hydrogen bomb
followed three years later). With this they had realized their eintry

* Numbers in the right margin indicate pagination in the original :et



into the era of atomic weapons and were now capable of presenting
a nuclear response to the West, specifically to the USA. In the
following period they were therefore even less inclined to cha.ge
or even to moderate their power politics, and moreover the., aggravated
the situation wherever they could - the "Cold War" had begun.

MISSILES AS STRATEGIC WEAPON SYSTEMS

The Soviets had not only broken the Western-American atomi, weapon
monopoly, but already in 1947 they had initiated a large fleet expansso0
program , which provided the Soviet Navy with a considerable increa L in
surface ships, submarines and naval aviation. With this the",' wcre
intended to provide for the defense of Soviet coastal waters, becaust
from the Soviet perspective there appeared to be a definite amp Di3aJ
threat from their former Western allies. Therefore this expansi:-n
program could be regarded as being definitely defensive in nature;
the development of offensive naval forces was assigned only a lo- ordur
of priority; this was essentially restricted to the construction :. a
very limited number of long-range submarines. However, during this ,ri,, .d
a very extensive reduction of the Western fleet inventories occurred,
and particularly a reduction of the amphibious fc.rces (which were t:,n
lacking so extensively in the Korean War!), so that for the So'aicts
the impetus for their large fleet expansion program was actually eini7.1na:

They appear to have noticed this fact at a considerably later date.
Whren they then made this perception, they coincidentally had to rE IiT;_
that the naval threat had begun to change and the strategic-nuclear t:r,:!.
was beginning to be expanded. With all of the reduction of i-h: ,
fcrces, the USA retained its aircraft carriers and exploited the-
in the context of the announced "massive retaliation" by locatin a parz
of their strategic-nuclear potential in the carriers. At that ti.-:
addition to the land-based intercontinental bombers, only carrier a : ra't
were capable of reaching targets (these were almost exclusively pir:-
pheral targets) in the Soviet sphere of influence with atomic bc-5
because the development of ICBM was still at a very early stag . Tre§ ,r
only manned aircraft could be considered as the carriers for ato-- .
This applied in the same way for the Soviets, however in this regard :t,

Soviets experienced major difficulties in developing such carrier sy,7n:
Tne range of their bombers was insufficient to reach any targits in tnre
United States. Since the Soviets also had no aircraft carriers an
since at that time they were scarcely capable both technologically and
industrially of building such complex capital ships, they had to finz
other alternatives for developing a strategic-nuclear capability wni:
would be taken seriously by the West.

The combination "submarine/missile" promised to provide a solutio'n
among the immediate possibilities and to realize the objective. This
concept was certainly convenient for a development, which was intended
for the Soviet land forces; in the second half of the 1950's a new heavy
tactical missile system was developed, which was designated as S',DDOCK
in NATO, and which was later assigned the NATO type code SSCIA/B and
the code name SEPAL*.

* Jane's Weapon Systems 1981-82, Londond 1981, p. 51 ff. (only SSC-Ib

is listed there, apparently because SSC-IA has been eliminated fro' the

inventory).
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The naval coastal defense battalions were equipped with this /414
missile system (each battalion had 15 to 18 SEPAL missiles as its
total load); these battalions were tasked with the defense of the
approaches which led to major harbors and naval bases.

On the basis of this weapon system after 1958 the SS-N-3C (SHADDOCK
non-homing) was developed. This missile can carry a 350-KT nuclear
warhead to a maximum range of 250 sm, i.e. approximately 460 kr. This

meant that a submarine equipped with this missile would have to approa.h
so close to a hostile coast that it was be in inmminent danger of being
detected, particularly since it could fire its missiles only surfaced
(it did not have to stop to fire, but could maintain a speed of ca. 10 kn,
but this made not difference in detection from the air). Fast detection
as a rule resulted in almost imnediate countermeasures, primarily from
the air, and the submarine could escape from such countermeasures only
with considerable difficulty if at all. A submarine which got intc
such a situation would have had to have extraordinarily good luck to
survive at all. The Soviets appear however to have accepted th's
possibility; one successful nuclear attack would certainly have 'usz"f-E2
the loss of the submarine - another form of "fire and forget".

Whiskey single cylinoer

Whiskey Twin cylinder

Whiskey Long Bin-Kiasse
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The start of these SS-N-3C missiles was effected by means of tw, /414
solid rocket engines as boosters; these engines were jettisoned automa-
tically after burn-out. The guidance to the pre-programmed target
was presumably provided by an inertial guidance system without tie
assistance of other techniques. Target accuracy was between 3,500 and
5,000 meters.

Of course, this system combination could only have validity as long
as other carrier weapons were not yet- available. When they succeeded
in developing operational medium-range and intercontinental ballistic
missiles in the 1960's, the submarine/missile combination inrmediatcly
lost its validity.

STRATEGIC MISSILES ON SUBMARINES

The first guided missile submarines were built by modifying availablt,
units of the WHISKEY Class. These projects were completed in two
intervals: in 1956-57 in the Black Sea region a single submarine was
modified in 1960-1961 in the Northern region an additional five
submarines were converted. For both versions missile containers wtr,
provided outside of the pressure hull, which themselves had tc be
built pressure-resistant. The first submarine was used only as a
platform and had only one missile container installed, which was lcal-_d
an a considerable distance behind the conning tower on the deck;
correspondingly this submarine was assigned the NATO codE desigr=at.c-
WHISKEY SINGLE CYLINDER Class. The missile container was dimensi :::
exactly to the length of the SS-N-3C, but had such a larce diamettr,
that it has to remain unresolved whether or not - as as since bc n
assumed - it had to be elevated to a particular position for firin>.
It would rather appear to be the case, but that the start wa- perforc d
with a small angled ramp enclosed in the container, for whic pur7> ,
the terminating covers on both sides would have to be opened. Fron t:,t
current perspective it would appear that this submarine was used prin:
for "navalizing" the SSC-IB into the SS-N-3C, while the followi.,g

submarines were used for testing the containers, the starting tech:niqu
azid the control procedure. These submarines were subjected to a
considerably more extensive degree of moaification than the first
submarine, because they had the facilities for two SS-N-3C missiles
installed, which conisisted of two cylindrical containers mounted
parallel to each other on a conon ramp. These containers were
considerably more narrow than that on thw WHISiKY SINGLE CYLINDER
submarine; their length was 14.6 m and the diameter was 1.7 m (for
comparison the data of the SINGLE CYLINDER submarine: 11.2 m and '.Q A ).
This was possible because their common ramp could be elevated, whii> th1i
was not possible with the SINGLE CYLINDER type, as has been noted anovtV.
Coincidentally with the installation of this container group the dtk
step following the tower sail) was rem.ved. To protect the :ontaincr
again sea damage, a wavebreaker was installed, which apparer.: i als,
acted as a blast deflector. This wavebreaker goes from immvdiatelv
in front of the tower and extends to its rear edge on both sides.
Of these first two Soviet missile submarines only two still survive today
and these belong to the WHISKEY TWIN CYLINDER Class; they are apparently
used as training units. The SINGLE CYLINDER submarine woulc probably
have been discarded rather early - probably in the 1960's - or might
have been converted back to the standard WHISKEY configuration.



In 1959 at the Baltic Slhipyard in Leni:4 rad t",:ls s:
type intended for stratec'iC-Iuc lear oprLrat i ns was' 'aid ac-.:..
Apparent I% incomplute V%'HISKE> hullIs had beeir used fcr ti., pur;
Wi-ISKET progra7 was terminated in th.e mid-; 950'~) MK>: rr,
hullis were cut in thu2 center and an add.;-,icncl sectiocn va- a>2a
a new tower (sai1) , because -f whilch the LO!, was increa.s 2
Inside the sail1 (t~wer) in lateral positlon t, ' ea:;
m ssi le containtrs were instal id, wnicki: wcr, lol u
a-,- an ve of appruximaitelv 15 durte s; tht ir t
ciQe o flaps. Thu. exhaust nlj - is divcrt 1 L ~ t:rcu_. T,
whic:h arc unmass.>d after tht- rear latteri! sali r c si L
raised. For reas( ::s cf stabi'.itv thu!se ub
a ballast keel appro'xinat~ly t00 meters tisnc.-_
compietcd after 1961

The effOrt of the Soviety Navy to develop a sea-basvd szrategic:-nu
capaba i Ii t wa s ini t iallyI prosecuted on, two paral1letl trac: s: 0:....
hand a balI ;s t ic rocke t was devel1oped al ready i n the I Q0' s wV'~
l aunched Itronm submar ines, and on the other h !rI_ -. s ilIes W!i. U
deve lopted for land use were ut iIi zud fkr suhna. ri1in opt rati;
missils wrE initiallv launched on a tst bhass frunm provi-ic ' 'MOdified suninariTAes of the WHISKEY TWO) CYLINDEF.' Css (bt k U.
the better aerodynamic installation on the 1'HiS71KEY LONC BIN Cl~a,
de-veloped (btlciw). These submarines used tht SS-N-3C with 35ki a- r
with a ranpt- of 250 sm, which were intelided primarily for ust ak:i:.-
NATO harbors and bases.
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In the interim Soviet missile development was prosecuted vigorousr 1L15

(in this regard the launch of SPUTNIK satellites in 1957 shocked t.,c
West), so that the cruise missile submarines designated in NATO as
the WHISKEY LONG BIN Class practically became obsolete, before thE:.
became operational. Therefore this program - which according to tl.
original schedule was to have 72 units - was terminated prematurey',

* MccGwire: The Background of The Soviet Naval Policy in: Marine-

Rundschau 5/69, p. 321. and only those units which had been star:od
were completed, a total of seven units.

Only shortly after the start of the WHISKEY LONG BIN program in

Komsomolsk in the Far East a series of five larger submarines was !a*d
down, which were also equipped with the SS-N-3C. They also had misz:.t
containers installed outside of the pressure hull, but as differen:ia: '
from the types built to date, these were no longer on the upper dec"z,
but between the pressure hull and the outer hull; these containers w(r,
paired and could be elevated approximately 15 degrees in the forwarC
direction for launching. The front pair of container flanked the tc', r
(sail) and the two other containers followed close together at a ratr.r
larger interval. Behind each one the outer hull had an ind=ntatio,
which was configured in such a manner, so that it directed the b!a~t of
the starting missile to the outside, where it was dissipated withcuc
causing any damage.

On the basis of their dimensions, their size and the propulsion
system this Class, which is designated in NATO as ECHO-I sho.,s
considerable similarities both with the HOTEL-I and NOVEMBER Class.,
which both are the first generation of Soviet nuclear submarinea, !- is
therefore not regarded as being unlikely that these are units which were
derived from the HOTEL-I Class at an early stage of construction,
because delays could be noted in this Class. The delivery of the ECHO-I
Class began in 1961 and was completed in 1963. In their SSGN configuration
they were observed only very rarely; very few photos of them are
available to date. Apparrently they have always been stationed with the
Pacific Fleet and never or only very rarely have emerged from coasta'
waters there. It is very probable that they had major problems with

their reactors and/or propulsion systems, which often put them into
shipyard for repairs. Beginning from 1971, they were cLnvertt-d to
attack submarines - apparently at a Par East shipyard - i.e., the
missile system which had become superfluous was removed and the torpedo
armament - which originally had consisted of only two bow tubes - was
increased. This conversion program could be completed by 197-; since
that time these five units have been listed with the NATO SSN type

- ..~.. . .. .r c'q.. O of the. u . ._ _



Okinawa; it was then noted that there had been an internal fire, which /41,
caused the death of six or eight crew members. The damaged submarine
could be brought to Vladivostok by a towboat, and since that timt
nothing has been heard of this submarine. To date is is not kno-r, whethe:
the submarine could be repaired or whether it had to be discarded as
being non-repairable.

Actually, the history of these first Soviet submarines which wtre
designed for nuclear-strategic operation ended before it had reaflv
begun. Even if the five units of the ECHO-i Class were left in this

configuration until the beginning of the 1970's and there are sti2
three WHISKEY LONG BIN units in operation, this does not change this

estimate. The units which were completed bever had strategic importance;
at best they were used for training purposes, and are still being used
for training purposes, insofar as the LONG BIN units are concerned.

MISSILES OF THE ANTI-CARRIER TYPE

In order to be able to continue at the interface of the further

development, here is an historical flashback: Initially thf SoviE:s
had nothing to counter the utilization of the American carrier batt'

group with its nuclear-strategic capability, as mentioned previouK..=
Certainly they were rather discomfitted to note that the numinrous units
which they had comnmissioned since the end of lWII were as Cood as usr.e S

for countering this new naval threat; the only exception was their
submarines, but because of their type-associated deficiencies -

particularly because of their inadequate speed and because of the.r
restricted operational radius (which was particularly emphasizcd

by the original unfavourable geographical sea situation), they cz':1d
be used for the purpose only on a limited basis. This percepti¢ mu t

have been a considerable shock for the Soviet leadership; therefort

a completely new concept of the naval construction program was dex:
which from now on was predicated upon combatting the carrier

battle groups. However, in this regard, first problems of the most
various types had to be solved: certainly the major problem was t:

overcome the far-reaching covering surveillance and defensive capa~i -

which the carrier battle group has. In this regard to idea to to

attack the carrier battle groups before they could launch their aircrf't
for nuclear attacks on the assigned land targets. However, none o:

the naval warfare means available at this time was suitabit Tor te

purpose, neither the torpedo nor the mine, and certainly not conventional

tube artillery. The only available route was the eventual d ewepr)n7

of missiles: an unmanned missile could not only be launched against

a target at a much greater range, but it could be used to carry bctn
a conventional and a nuclear warhead. In this situation the exc=nsiv2
documentation and equipment, which had given them information on

German missile development until 1945, must have been of considerable

value to them; in addition, they utilized German scientists and rocft

technicians, whom they forced to collaborate. In regard tc this

development status soon after WWII a missile was built which corresponrd

to the German V1 - this was the J1 which was first operational in 1948.

This then became the point of departure for further developmtnt on the

basis of which the improved models J2 and J3 were produced, which were

operational respectively in 1954 and 1955*.

* The 31, which was 9 m long and had a starting weight of 4,500 kg, had

a range of 550 km, an altitude of 7,000 m and a velocity of 700 km/h.

The J2 had a length of II m and a starting weight of 7.300 kg, a range

of 800 km and reach 1,000 km/h). The J3, which was also 11 m lone
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had a starting weight of 8,500 kg, a range of 750 km, an altitude of /418
16,000 meters and reached 1,400 km/h (all data from: Brock: Taschenbuch
der Flugkhrper, Raketen, Satelliten (Handbook of Missiles, Rockets and
Satellites), Minchen 1963).

In the period thereafter the Soviets suceeeded, probably on the basis
of this development series, in developing and making operational missile
weapon systems which were suitable for use on surface ships; these
were the SS-N-I (SCRUBBER) and the SS-N-2 (STYX); the first of these
was suitable for cruisers and destroyers, the latter for smaller units.
Both models were aerodynamic missiles and looked like small urnmanne6
aircraft. Because of their bulky design - this was particular-'
noticeable in the SS-N-I - these missiles could not be used it.
submarines; the fixed wings and the complex and extensive launching
sequence prevent use in submarines.

In the interim, the Soviet Navy had adapted the originally land-based
SIADDOCK as a strategic-nuclear ship/land missile for installation in
submarines, as as been illustrated within the parameteters of tnis
article. Therefore, this design seemed to be basically suitable as a
ship-to-ship weapon system. Therefore, two versions were develope2, of
which the one - the SS-N-3 B (also designated as SHADDOCK VARIANT) wa
intended as the successor of the SS-N-2 for large surface units,
while the other, however - the SS-N-3A (SHADDOCK ANTi-SHIP) - waS
designed for submarines.

The guidance of the SS-N-3A missiles was effected on the one hand b-.
a pre-programmed autopilot and additionally by a radio control technicu=.
In the final flight phase an active homing head appears to operat,
which directs the missile against the target. The missile can be
employed up to a speed of 15 kn and a sea state 6.

Certainly the SS-N-3A missiles had several operating parameters
which were better as compared to the SS-N-1, but on the other hand 1.L9
they were considerably larger and heavier. In this regard however
it was evidenced as being advantageous for them that they had a
considerably smaller wingspan, because their wings had been cropped to tn_
size of stabilizers and could be folded in the launch containers.
This again made it possible to insert them in a pressurized and
therefore necessarily cylindrical container from which they could start.

On the other hand, this weapon system had deficiencies because
of which its carrier was subjected to a considerable degree of hazard;
on the one hand this missile could be launched only with the submarin:
surfaced and on the other hand the submarine had to remain on tn' surface
for a very long time in order to be able to to make required courst-
corrections by radio control. During this period of time it was exposed
to possible detection by the enemy; particularly in regard to operation
against a carrier battle group the danger is extraordinarily large,
because as known carrier aircraft are continuously in the air and
provide long-range screening for the carrier battle group.

ANTI-CARRIER CRUISE MISSILE SUBMARINES (SSGN)

The first submarine type equipped with the SS-N-3A missile weapon
system was the JULIETT Class begun in 1961, which was built in Gorki.
It design goes bavk to 1957/58; the fact that it was design for a
conventional propulsion system was apparently due to the requirement
to provide a missile-equipped submarine as quickly as possible, because
the development of reactors for nuclear propulsion systems was probably
still experiencing some difficulties at this time; the first nuclear
submarine - one of the NOVEMBER Class - became operational first only
in 1959.

8 .. V



The installation of the SS-N-3A was effected in the JIlETT Class /4AV
on the model of the ECHO-I Class with elevating twin container grcoups,
one each before and after the sail with the typical indentations cf
outer hull as blast deflectors. In the front section of the sail a
combination of radar systems was installed; these were each one F
DOOR and one FRONT PIECE radar, both of which were assigned to tra SS - -3A
weapon system, apparently as missile tracking and target trackir. '
systems. In order for the larger of the two radars - th FRO': DCYJ
(it has a height of ca. 2.4 meters and a width of ca. 1.3 meers-
to be able to perform its function at all, the front section 0o t-, sail
(tower) has to be turned in such a manner (approximately 180 degree.,
so that they are released: FRO17T DOOR folds to the front in the prcezs
and FRONT PIECE is turned upwards. In some submarines the sail (tcwer)
is modified to such an extent that bulges are installed on bot'n sicez.
These correspond approximately to those on the YANIZE-I Cia~s anz
might be used to accommocate electronic equipment which has n:t yet bee:.
identified.

One of the conventional cruise missile submarines (SSGN) of the
JULIETT Class which was built after 1962. The start tubes for
the SHADDOCK missiles are installed in the upper-deck casina.
The exhaust openings for the blast gases can be noted. Launch ca-
be performed only surfaced.

One of the nuclear submarines of the ECHO-Il Class built after 196 5
with 7 SHADDOCK start tubes in the upper deck superstructure. The missiles
are intended for ship targets, particularly for American carriers.

0



Delivery of these units began in 1962 and ended six years later, /.!''
at a time, when the termination of this program had already been
implemented - in the original program 72 units were projected. A total
of 16 of these units was completed. The fact that the program was
terminated was probably due to the reactor technology, which had made
progress, because with the ECHOII Class, which was authorized for
construction only a little after the JULIETT Class - the ECHO-I ClasF
was built at the Severdodvinsk shipyard - the construction of nuclear
powered guided missile submarines entered a new stage. In this regard
the enlargement of the hull made possible a 25-percent increase in t!E
missile armament, so that eight containers could be installed, exact>y
on the patterns of the ECHO-I and JULIETT Classes. Each of these tw._
containers could be elevated by approximately 15 degrees; no flaps or
covers had to be operated for this purpose, as has since been general',-.-
assumed, but the container groups are elevated together with the parts
of the outer hull surrounding them. The groove-type separating point,
could be observed on sufficiently sharp photos. The guide grooves
of the individual containers installed there could also be noted on
both sides of the sail (tower) in these photos.

The ECHO-Il units also had the FRONT DOOR/FRONT PIECE fire control
radar installed, and the sail (tower) also had to be turned towards
the front to operate them, just as on the JULIETT Class. The operaticna2
restrictions for the missile are otherwise the same as on the JULIETI
Class (up to 15 kn speed, up to sea state 6). A total of 29 units of
this Class was built; their delivery began in 1964 and was terminated
in 1968. In the interim a few units have been converted - 6 by tnm

middle of 1983 - to the SS-N-12 (SANDBOX) missile weapon system. Th
considerably higher velocity of this missile probably gives its carrier
several advantages: Certainly the missile can be launched only wit:!
the submarine surfaced, but after missile launch the submarine can
submerge sooner than is possible with the SS-N-3A. This reduces tbl
exposure time of the submarine. The external characteristic cf these
converted units -which are listed in NATO as ECHO-II MOD Class - ar,
bulge-type protrusions on both sides of the sail and on the frontcf ec:
of.the individual missile containers in the sail area. It cannot be
definitely stated whether or not other units have been converted to
the SS-N-12 missile weapon system, but it would not be unlikely.
However, it should also be considered with the ECHO-II units that tbc:
have been in service for up to 20 years, which must have had some effects
upon their material condition, particularly with the oldest units.
Therefore a conversion - as in any such case - would depend upon t:iL
evaluation of the total condition of each individual unit, and in this
regard it could be imagined that some units were regarded as not bein2
worth converting and stripped of their original missile armament could
have been used as normal attack submarines.

SUBMARINE MISSILES FOR UNDERWATER LAUNCHING

In 1963 approximately at the same time the development of a ne%:
submarine-launched missile and the design studies for a new type
submarine as its carrier were initiated. This new weapon system was the
SS-7, which was also an aerodymamic missile, but in the subsonic/
transonic limit range, which could carry either a conventional or nuclear
warhead. The feature which really predestines this system for
installation in submarines is it capability of being launched with the
submarine submerge: After ejection with compressed air the rocket motor

10



is ignited when the missile clears the surface pf the water, while

at the same time the autopilot and the integrated active radar begin,
to operate. As soon as a target is detected, the system is switched to

automatic target tracking. The dimensions of the SS-N-7 are very well
configured: With 7.6 m length and only 0.8 m cell diameter they
correspond approximately to torpedoes. Therefore their launch containcr:

can be made correspondingly small, so that their accommodation does nct
appear to have caused any serious problems. The new submrnrivn te:,'c

designed for this missile was begun in 1966 at the Krasnoye Sormcv.,
Shipyard in Gorki, and delivery began in 1968. In NATO it was first

assigned the codename CHARLIE; later it was redesignated CIHARLIE-I
after an improved variant was identified. By 1972 a total of elev,-n un-:.
were built. An hydrodynamically better hull form, the so ca'le t~ar-drc-

hull,was used for this submarine. The missile containers were integrated

into the foreship, where they are arranged behind each other on bc'-t;
sides and are installed in a fixed positioning angle of approximately

35 to 40 degrees in such a manner, that the' fire to the rigpt fr<.t.

Echo-I a
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This position makes the very full form of the foreship very
dablIe. Each of the start containers fires out of a port o.f th. QU

hull, which is kept closed by a folding or slidinc cover. T,,,e f r
hydroplanes are necessary installed behind the the SS-%-'/ system.,
irame.iately in front of the sail (tower). The SS-N-7 can b, 'IrL&
irom a submerged depth of from 18 to a maximurn of 36 meters, an]c t,.

subm~arine can move at 12 kn during firing. To date it is sti..

not determined whether these units in addition to their r~act.~r-p
single-shaft propulsion system also have an auxiliary propulsion s>:
diesel motors. In the past this has been reported rat.-ier frtfq..'
but recently not any more; this does now however mea-n th t :i
question has been definitively resolved.

The nuclear powered submarines of the CHARLIE Class. whose FS-:- 7

later SS-N-P missiles could be launched submerged, because o:)-' c~

the probanility of premature detection of the attacking su.bna ri3

could be considerably reduced, meant a considerab-le improveE:.z c*..
tactical capabilities in anti-carrier operation. Photc:Arcl~iv LfII

One of thc few photos of the PAPA Class~ SSC.N. Th~e flapFs on bot'. !-J t
in the foreship for the missile containers are so flL-:. Wit!] r:-te OU:-r
hull that they can hardly be noticed. Photo:san-'Iu- brt-. t

In 1969 apparently on the design basis of the CHAtRLIE-I Clasc ano,:hvr

type of SSGN was begun, which is designated in NATO as the PAFA Clas~z.

Delivery began in 1971, but there was only a single representative
of this Class. Its building yard cannot bc determined; sone sources cite
Krasnoye Sormovo shipyard in Gorki, others Shipyard 402 in Severc'dvinsk.
Whereas this submarine was initially regarded as the prototype of a
Class which was not released for series production for unknown reasons.
recently the opion has been that this appears to be a trizls shi~p
which was intended exclusively for testing a new missile weapon systemn.
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It was learned rather recently that the surface-to-surface SS-N-'# /-D
missiles which were installed on the NANUCKA Class frigate for te
first time have been further developed for submarine installation.
These are aerodyramic missiles in the subsonic'transonic velocity rarge.
Their improvements as compared to the SS-N-7 appear to be essertially
a greater range, but for this larger external dimensions and a higLhr
start weight have to be accepted. The submarine-launched SS-N-9 -
like the SS-N-7 - is reported to have an automatic control syste.,
active radar and a homing head (seeker), which probably rea.'ts t
IR-emissions.

As differentiated from the CHARLIE-I Class, the PAPA Class Eas -n
missile launching shafts and otherwise the configuration is th, sa7.
It appears that the foreward hydroplanes in it are also ini:alleo bt .en

the rear SS-N-9 port and the sail (tower), but they prcbably canot .b
turned aside as usually, but can be withdraw, lateral!-;. In any; e .
the size ulf the cover plates suggests this, which can be noted in ti..
area.

From about 1972 the construction of an improved CHARLIE ser>e
began; this was assigned the NATO code designaticn CHAKIIE-l1. As
compared to it predecessors its displacement increased by 400.'500 t,:..,

the length by 9 meters. These units were indeed presu.aivy de iz-id
for the SS-N-9 missile, but first occasionally they appear to havu first
received the SS-N-7 and were then retrofitted with the SS-N-9 at a a:tr
date. The enlargement of this class cannot however be attributed
to the larger- sized SS-N-9 alone, but as well to the fact tnat ir'stt_
of torpedoes SS-N-15 missiles can carried aboard.

Externally the CHARLIE-Il units are almost completely identical w-'-.
the CHARLIE-I Class. There is however one feature by whic.h tr~v ca.
be positively distinguished: In the CHARLIE-Il the foreward hydrola--
(diving rudders) have their positions considerably further forEvard,
not as close to the tower (sail) as is the case in the CHARLIE-1.

A total of only six units appear ro have been built; d~liveryv
in 1973 and was completed probably in 1980 or 1981.

THE NEW NIUCLEAR SSGN OF THE OSCAR CLASS

In April 1980 the internation press reported the launchng of th'_L

largest submarine in the world at that time at the Severodvink shipyard.
Tie superlative attributed to this submarine derivtd however 1ec-
from the external dimensions than from the volumL. This can be notd--
in the extraordinary L/h-ratio of approximately 0.8. This is a rat:,
which was exceeded only during MiII by a German submarine (Type XIV' -
a supply submarine not equipped for combat operations, in which the
L/B-ratio was 7.1, whereas it is usually between 10.0 and 12.0 and
today goes up to almost 13.0 The fact that this new construction
- designated as OSCAR in the NATO nomenclature - has such a fu:: hull
form is to an extent dictated in the nature of its mission: It is
designed as a carrier of long-range surface-to-surface missiles and
insofar is a development, which could be reached by a quantum jump
and not by the continuity of a gradual progression. This is vry
apparent on the basis of the development illustrated here.

The item with which the OSCAR Class is differentiated in a ver-,"
special way from its predecessors is its missile weapon system: This
is the SS-N-19, the system which was installed for the first time on
the nuclear guided missile cruiser KIROA', and which is now available
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apparently in modi fi-i f:orm, i.e., fr submtrit-d lauuc .i: -. 1 rt !rd
to tht- rangte it should h- assuritd th~at it corresOnd, t,. t',, -

installed in the KIRO' , appruximatt']v s.. Th,0 (A.' hart t':t-
SS-N-19 on board, four mcrv than tihe- KIROV. Thcsu art carri e-
and launh shafts whi ch arL insert td b.twet n th pressur,- hu. &.c th.,
outer hull, which maktes their pressurized desig-, netessarv. ::.
basis o: tie exter-nai indicatc,ns t'Lw snai :s are each co-.: .. a
pair, for wiiich in th. outer hu'" cu'e comn,:- ope-.2n. is pr:v-d.-. ":..

clo-cd hv a siiding cocr towards the outsd,-. This assupT!- d-ri-
from the fact tt, ot-aci, side of hull tht-re are si such ,p -.
witi a len:th of L: ca, 6.5 mettr> and a wid-: sc.'r-. I r t-- 5rs, t:
large enough to accomodate- tw.' sIL. ft (tu5.c C,-,, o ,-- . .n,' tVt r 77
the shafts art as in th,- KIR\" Clas.- are a:; .a ,:.ou. v fo-. -

t:,, positionino angcc is estimated at apprc.i...t, : dccr . . '-:

T:.,- first photo of an SSGN of the OSCAR Class was publisicd int
Ptfnta gon- Pap Lr "Sov ie t l~i i tar.' Powe r in the i Spri n o f 19.
th, sail (tower) of suclh an SSGN, which was appare~nthi ptcr
just as it was submierging. In the front half th, sligh)tly conv%.
folding ccver can be, noted. which apparent ly close.; a slhaft, i-1V.
et.er a fire control radar or very likely a shrt-rane a.

:s contji*ned.

in addition to its surfacto-to-surface missile s t't
has a torpedo arrime-t. According to Jane'.' Fihinc Sln~i
th,ru are eight torped. tubes (Combat Ylvc:- 19-S states ti-
located in the bow) and 2-. reserve torpedovs. so that a tot- f
torpedoes would he availab>-. Probably SS-N-1; ASV tcrptd. ,

fired frtr all torpedo tus or from somt tes speciall a,
th SS-N-15 is regarded as the Soviet count Srpart of the c

Tht sail (tower), which is approximattl 27 meters lonc a:,
6 meters height is unusually tall appears to contain a vt'rti. -
in its foreard half; the corresponding chrn r racteristic for t
slightly convex - therefore apparently pressurized - hinge o'k,.
Either in this shaft a telescopingradar antenna - possibly a firT
control radar assigned to the SS-N-19 - can be contained, or thie
might be a telescopic-type mobile surface-to-air missile systt soneth.
like the British SLAMe svstem*; the introduction of such a System is

*oSLAM n = Submarine Launched Air Missile. This is used for dtfn t

low-level and slow aircraft. particularly ASW-iielicopters and u'.s a
"BLO', saIPE" which ha i a range of ca. 3,o- mater-. The: :
holds six "BLOUlTIPES".



reported to have begun recently in Soviet submarines. It can L
assumed from the evaluation possible 'From the current ly ver%

photo documentation that behind this there is a svcclni ra,tr
device installed, but this cannot to date be definit~l-: e~sta Ii-t

A just 1-meter high tower deck step connects to the tow~r

in a certain sens,- appears to be similar tp thlt "missile iv
nuclear SSBN, but it is considerably flat:1,r tha:,. :n t,', S 1

this there is presumably a tOWed device conta:ied, ki raV.
buc'v, or an ELF-towed antenna, or bzltlj*. Proball1 t!!.* dt .

*VLF =Ver-: Low Frecuienc':, ELF = Ext rt.-rt Lo- Y c

byl opening a horizontal cover, as is the case in cth.r r.vS
submarine types.

The secret Soviet Shipyard 402 would appear similar to the ar::s!t

impression above; this is the current construction center for larict
Soviet submarines. This artist' s impression was publushed in tl.-,

Pentagon paper "Soviet Military Power". Here. a an SSCGN of the CS(2.T.
Class is in final fitting out.

Astern the vertical fin of the rudder cross which is clha7rcttristic
for the tear-drop form of modern submarines. The rear ter-inatiln

is a stern form, which is the English terminology is variously designatt-d

as the "Hoegner stern"; apparently with this the double tail fin behind

the rudder cross is meant, from the end of which the propeller shafts
prctrude. The latest edititn of Jane's Fighting Ships, reports in

regard to the propulsion system that it consists of two geared turbincs
powered by two nuclear reactors with a power of 60,000 HP (4.150 y)

with which a submerged speed of up to 35 kn cani he reached.



Submarine Missile Systems of The Soviet Navy

SS-N3-A SS-N-3C SS-N-7 SS-N-0 SS-N-L2 CS-N-19

Year of introduction 1963 1961 1967 1969 1975 1980
Start weight kg 4.7 4.5 2.5 3.2-3.5 5.0 ca. 6.0
Length f 10.9 10.9 7.9 9.1 12.5 ca. 13.(
Cell diameter m 0.9 0.9 0.7 0.8 0.9 ca. 1.(
Wingspan in flight m 2.6 2.6 2.5 2.4 2.6 -

Engines number I I 1 I 1
Type engines turbojet turbojet Z UOCKE L turbojet turbojtt turboct
Auxiliary rockets 2 2 1 2 2 2
Velocity Mach 0.85-1.3 0.85 0.9 0.9-1.2 2.5 over 2.51
Max. range sm 250 250 35 60 300? 300
Effective range sm 18 30-50 - 30 30 30?
Warhead

conventional kg 900 900 500 500 900 1,O0?
nucle3r KT 350 800 200 200 350 350?

Respectively 25Z of the SS-N-3/SN-N-12 missiles carried per unit are reported to be
equipped with a nuclear warhead (Vego, Their SSG's/SSGN)- in Proceedings Nn. 1016LJ.

The Soviet SSGN

Hull No. Shipyard Building Period History, Status

WHISKEY SINGLE CYLINDER Class
I Black Sea Region (Sevastopol?) 1956-57 Conversion from _ ISK-EY

Class; no longer in servic&
1i7 SKEY TIIN CYLONDER Class

1-6 Naval Arsenal Rosta 1958-60/61 Conversion from WiSK.' C. -
two units still in sErvice

WHISKEY LONG BIN Class
1-2 Baltic Yard Leningrad 1959-61 Probably modificatiors cf
3-4 Baltic iard Leningrad 1960-62 incomplete UEIS}EY hullc;
5-6 Baltic Yard Leningrad 1961-63 3 units still in serv' ,*c
7 Baltic Yard Leningrad 1962-64

JULIETT Class
1-3 Krasnove-Sormovo Shipyard, Gorki 1961-62 New constructions
4-6 Krasnoye-Sormovo Shipyard, Gorki 1962-63 New constructions
7-8 Krasnoye-Sormovo Shipyard, Gorki 1963-64 New constructions

9-10 Krasnove-Sormovo Shipyard, Gorki 1964-65 New constructions
11-12 Krasnoye-Somorvo Shipyard, Gorki 1965-66 New constructions
13-14 Krasnoye-Somorvo Shipyard, Gorki 1966-67 New Constructions
15-16 Krasnoye-Somorvo Shipyard, Gorki 1967-68 New Constructions

ECHO-I Class
I Amur Shipyard, Komsomolsk 1960-61 New constructions; all
2-3 Amur Shipyard, Komsomolsk 1961-62 converted to SSN at the
4-5 Amur Shipyard, Komsomolsk 1962-63 beginning of the 1970's

ECHO-II Class
1-5 1961-63 New constructions Ca. five
6-10 1962-64 New constructions units
11-16 Shipyard 402, Severodvinsk, and 1963-65 New constructions converted
17-21 Amur Shipyard, Komsomolsk 1966-67 New Constructions to ECHO-II
22-25 1966-67 New constructions MOD Class
26-29 1967-68 New constructions

.,. -- .. . ..... _____--,____,_"- ____"__......___.,_"__



CHARLIE-I Class
1-2 Krasnoye-Somorvo Shipyard, Gorki 1967-68 New Constructions
3-4 Krasnoye-Somorvo Shipyard, Gorki 1968-69 New Constructions
5-7 Krasnoye-Somorvo Shipyard, Gorki 1969-70 New Constructions

8-10 Krasnoye-Somorvo Shipyard, Gorki 1970-71 New Constructions
11 Krasnoye-Somorvo Shipyard, Gorki 1971-72 New Construction

PAPA Class
I Shipyard 4/2, Severodvinsk

(Krasnoye-Somorvo Shipyard, Gorki?) 1969-71 New Construction

CHARLIE-II Class
I Krasnoye-Somorvo Shipyard, Gorki 1972-73 New construction
2 Krasnoye-Somorvo Shipyard, Gorki 1973-74 New construction
3 Krasnoye-Somorvo Shipyard, Gorki 1975-77 New construction
4 Krasnoye-Somorvo Shipyard, Gorki 1976-79 New constructicni
5 Krasnoye Somorvo Shipyard, Gorki 1978-80 New construction
6 Krasnove-Somorvo Shipyard, Gorki 1979-81 New Construction

OSCAR Class
I Shipyard 402, Severodvinsk 1978-8! New construction
2 Shipyard 402, Severodvinsk 1979-83 New construction
3 (?)

OSCAR CLASS

f:- ,- =/

---- -. - ---- -

if - as first reported in Jane/s Fighting Ships 1982/83 - there
is a rather large interval (it is stated there as being between
1.8 to 2.1 m) between pressure hull and outer hull, then this is
doubtless caused by the configuration of the missile tubes outsid
of the pressure hull; its diameter can be estimated roughly at
approximately 10 meters.

The keel of the first OSCAR submarine was laid in 1978; it wac
launched in April 1980, started its trials in 1981 and was commissioned
presumably in the second half of 1982. A second unit was apparently
launched in 1982 and is now fitting out. This was reported at the time
by several Norwegian sources and the new edition of the Pentagon Paper*

* Soviet Military Power, Second Edition, p. 71.



assumes the presence of a second unit. It can be assumed that /1.

additional units of the OSCAR Class will be built. It is possible
that a third unit is being built in one of the covered building
docks at Severodvinsk, which is protected again satellite observation.

Without any doubt the OSCAR Class is a new threat which should be
taken seriously. It is directed primarily against the feared Anerican
carrier battle groups, and secondarily large container ships. supir
tankers, troop transports and other high-value civilian ships woLld
be considered as appropriate missile targets. The size of the OFCY'7
Class submarine and the missile capability, which is three times as

great as previous Soviet SSGN, makes it possible for them to operate
at far greater ranges and with considerably less dependence upon bases.
In addition, their SS-N-19 missiles have a far greater range. Thece

missiles - which are possibly controlled by SOSS-surveillance satellits s-

* SOSS - Soviet Ocean Surveillance System.

have a range of up to 300 sm and reach a considerably higher velocity

than the anti-ship missiles which were in use previously, so that
the ship under attack has a considerably shorter warning and reactio-
time. It would therefore appear that in addition to its high tactica2

value the OSCAR total weapons system assumes a certain degree of
strategic importance. It is expected from the American side that the
Sovier naval command assigns a very high priority to this OSCAR Class

and will use one or two modern SSN to protect it. Their mission wru'd
be to engage or drive off attacking submarines. The capabilities
for world-wide oceanic operations as illustrated should make it appar&:.t
that this Class is only one of several elements of which the currentl.:
developing nrez' Soviet Fleet consists and which all have long-term
oceanic operation as their basic predication.
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